the disease itself [8] . These issues arise from misconceptions about the disease, with the public tending to be frightened about confronting an individual having a seizure [9] . In some Nigerian communities, epilepsy is regarded as a sign of possession by evil spirits or is thought to be contagious via saliva [10, 11] . Children with epilepsy are at an increased risk of educational under-achievement, learning disabilities, mental health problems, social isolation, and poor self-esteem [12] [13] [14] . For instance, a child with epilepsy may not be allowed to attend school because the parents are worried that the family name may be brought into public disrepute [10] . Sadly, school authorities may even expel children with epilepsy from school because they 'contaminates' other children [15] . Even when a child with epilepsy attends school he or she is at increased risk of performing poorly and eventually being withdrawn if the epilepsy is poorly controlled [16] . Poor educational achievement due to epilepsy may lead to low-paying jobs or unemployment later in life [7] .
Based on the World Report on Disability (2011) [17] , approximately 25 million Nigerians live with a disability (including people living with epilepsy) with 3.6 million of them having very significant difficulties in functioning. More so, the bill prohibiting discrimination against people living with disabilities in Nigeria is yet to be signed into law [18] . These individuals receive little or no support and are often excluded from social, economic and political affairs in the society. The most common avenue of social aid is usually through families, non-governmental organisations and religious organisations [18] .
Teachers' knowledge about and attitudes towards epilepsy can have a direct impact on school children with epilepsy in terms of school performance, social skills development, and post-school success in employment, social skills, and social network development [19] . Unfortunately, studies conducted in Nigeria have reported low knowledge and negative attitudes towards children with epilepsy among teachers [20] [21] [22] . It is not clear whether these findings are different from those that are training to be teachers. This information is nonetheless important as it has been suggested that inadequate or poor quality teacher training can lead to erroneous ideas about the causes and first-aid management of common illnesses like epilepsy [4] . Therefore we aimed to examine the effect of epilepsy education on the level of knowledge about, attitude towards, and management of students with epilepsy in trainee teachers at the Federal College of Education (Technical), Akoka, Lagos, Nigeria. These findings are intended to provide supportive evidence to drive fundamental policy changes in teacher training that positively impacts on the overall development of Nigerian children with epilepsy.
Methods and materials

Study setting and study population
This study was conducted at the Federal College of Education (Technical), Akoka, a Federal Government-owned tertiary educational institution located at Akoka in Lagos State, southwest Nigeria. Detailed information about the institutions, including departments and classes is provided as supplementary data.
At time of study (16-05-2012) , the institution had 172 lecturers and an estimated population of about 3293 students. Study participants were trainee teachers of the college aged not less than 18 years and who gave verbal or written consent. Students who were absent for any of the data collection days or who refused to give consent were excluded from the study.
Ethical considerations
Ethical approval was obtained from the Research Ethics Committee of the Lagos University Teaching Hospital (LUTH), Idi-Araba. Permission to conduct the study was also obtained from the management of the Federal College of Education (Technical), Akoka after the details of the study had been provided. Participants were required to give verbal or written consent indicating their willingness to participate in the study. They were informed that they were free to withdraw from the study at any time and such withdrawal would not affect their academic work in any way.
Sample size determination and sampling methodology
The required sample size was calculated based on Snedecor and Cochran's formula for comparing two group means [23] (an intercept of 10.51, group difference 2.0, standard deviation 4.4; alpha of 0.05 and power = 1 À b of 0.9; 10% expected attrition). The intercept, group difference and standard deviation data were taken from a previous study [24] . The minimal overall sample size was 226 students. A multi-stage sampling technique was employed with the aid of a random number table. Details of the sampling procedures are also included as supplementary data.
Tools and techniques
Self-administered questionnaires (Appendix 3) which were adapted from a previous study of teachers' perception of epilepsy in Nigeria [20] were used to assess the trainee teachers' knowledge, attitudes, and first aid management of epilepsy before and after intervention. The administration and scoring of the questionnaires are included as supplementary data.
Health intervention
Participants were given an epilepsy lecture lasting about an hour and half by the Lead researcher. To ensure maximal participation, effectiveness and convenience, the lecture was delivered to smaller groups of students according to their departments (Appendix 1). The lecture consisted of the presentation of audio-visual material, followed by discussion. The epilepsy education intervention dwelt on the biological and psychosocial aspects of epilepsy such as the definition of epilepsy, the burden suffered by students with epilepsy, and its risk factors, triggers, types, manifestations, and the first aid management of an epileptic seizure. The post-lecture discussion consisted of question and answer sessions, including further clarification of grey areas.
Post intervention data collection
Data were collected from all the consenting students 12 weeks after the date of first data collection using the same questionnaire. The same epilepsy education was given to the remaining students in the class who wished to take the epilepsy lecture. The checklist and the checklist item proportions are shown in Appendices 4 and 5, respectively.
Data processing
Data were analysed with the Statistical Package for Social Sciences (SPSS) version 15 [24] . The distributions of the sociodemographic variables were calculated and presented as frequencies and percentages. Analyses for associations between categorical and continuous variables were performed using the chi-square, Student t-test, and analysis of variance (ANOVA) tests, respectively, or their non-parametric equivalents as appropriate. The effect of health education was calculated as the difference in the proportion of the categorised outcome variable score from pre-intervention to post-intervention [25] .
Results
Socio-demographic characteristics of the respondents at baseline
Two hundred and twenty-six respondents participated in the pre-intervention survey. The majority (62.8%) were single (79.2%) females mostly of Yoruba ethnic group (68.6%) within the age group of 20-29 years (Table 1) .
Knowledge about epilepsy
At pre-intervention, the majority of the respondents had heard or read about epilepsy (92.0%) ( Table 2 ). Sources of knowledge were mainly from TV/radio/newspaper/journal (44.7%) and books (42.5%) ( Table 3) . Majority never had a family member or friend that had had a seizure (93.8%) nor had a student with epilepsy in their class (86.2%) but could correctly recognise the common manifestations of epileptic seizures such as sudden fall or loss of consciousness (95.5%), sudden jerking of the body (75.7%), and foaming or drooling saliva (92.4%). There were significant differences in the postintervention knowledge scores as shown in Table 2 . Table 4 provides a comparative pre and post-intervention attitude scores in study participants. Comparatively, significant fewer respondents admitted that the presence of a child with epilepsy created some problems in the class (86.3% before versus 75.5% after; p = 0.009), children with epilepsy should be sent away to a special school (41.2% before versus 28.7% after; p = 0.006), and a student with epilepsy should be involved with strenuous activities (11.2% before versus 17.3% after; p = 0.034). Table 5 shows the pre and post-intervention comparative scores for the respondents' first aid management of epilepsy. There are significant differences in responses to about half of the items after the intervention such as knowing what to do if a child develops a seizure (32.9% before versus 49.5% after; p = 0.001), holding to restrict movement (54.9% before versus 48.6% after; p = 0.011), rubbing palm kernel oil (25.8% before versus 21.8% after; p = 0.001), and inserting spoon/object in the mouth (62.2% before versus 46.0% after; p = 0.001). Other significant differences were in the items on sending the convulsing child to the hospital immediately (74.2% before versus 68.2% after; p = 0.024), placing something soft beneath the head (57.4% before versus 72.4% after; p = 0.003), and getting medical attention if seizure becomes prolonged (81.7% before versus 91.1% after; p = 0.016).
Respondents' attitudes towards students with epilepsy
Respondents' first aid management of epilepsy
Categorised variables and change in the percentage of the variable after the intervention
Changes in the percentage of categorised variables are shown in Table 6 . At the end of the study, the proportion of respondents who were categorised as having poor knowledge of epilepsy decreased by 15.5%. Whereas the proportion of those with good knowledge increased by 29.6%. The proportion of those with negative attitudes decreased by 16.4%, while those with positive attitudes increased by the same margin. The proportion of those with poor first aid management of seizure skills decreased by 14.0%, whereas those with good first aid skills increased by 25.0%. These changes in the proportion from baseline to post-intervention in the three variables were statistically significant (p < 0.0001).
Predictors of knowledge, attitudes, and first aid management of epileptic seizures in trainee teachers
In multiple regression analysis, the possible predictors of knowledge were age (p = 0.001), marital status (p = 0.003), and department (p = 0.004), while a possible predictor of attitudes was teaching duration (p = 0.020). There was no predictor for first aid management (p > 0.05). The predictors of knowledge and attitudes towards students with epilepsy are shown in supplementary Table 2 . Department predicted knowledge (p = 0.001), while teaching duration predicted attitudes towards students with epilepsy (p = 0.036).
Discussion
This study examined the effect of education on the level of knowledge about and attitudes towards students with epilepsy and the first aid management of epilepsy among trainee teachers in Nigeria. Although findings about the importance of knowledge about epilepsy in the literature are consistent [26, 27] , no previous studies have examined the effect of an educational intervention on epilepsy on trainee educators in Nigeria. This study took advantage of a critical period in the education of a set of specialists that play an important role in the life of children and aimed to demystify epilepsy and to lay a foundation to enhance social integration of its sufferers. The results have important implications for students with epilepsy, their families, and those concerned with their education, as well as for professionals involved in the management of epilepsy. An informed teacher is likely to provide safe emergency treatment to a seizing child, prevent complications from prolonged seizures, prevent unnecessary class disruption, return students to class as soon as possible, and provide a conductive learning environment for students with the disorder [28] .
The socio-demographic profile of the respondents
At pre-intervention, 226 trainee students participated in the study while 216 participants were studied post-intervention. The socio-demographic characteristics of the missing 10 participations did not differ considerably from the other participants and they had no effect on attrition since the statistical power of the sample took into account the risk of attrition.
Knowledge about epilepsy
The majority of respondents had heard or read about epilepsy. This agrees with a cross-sectional study on the perceptions and attitudes of teachers in the middle belt of Nigeria, in which it was reported that almost all the teachers had heard about epilepsy [22] . However, the source of the knowledge about epilepsy differed. In the current study, the highest proportion of respondents (44.7%) obtained their knowledge from the mass media, 42.5% from books, 28.8% from parents or relatives of children with epilepsy, and 14.2% from the internet. This is similar to the findings of a study of students in the health area (pharmaceutical science, physiotherapy, medicine, nutrition and occupational therapy) of a private university in the state of São Paulo, Brazil which reported that the majority of respondents had heard about epilepsy and the internet was the least common (13%) source of their knowledge about epilepsy [29] . The finding that the lowest proportion of respondents in both studies sourced their knowledge from the internet is likely to be due to sub-optimal availability of the internet in both areas. It is curious that the majority of the trainee teachers in the current study sourced their knowledge about epilepsy from the mass media such as television, radio, and newspapers, rather than from primary literature or their teachers. This could suggest a lack of a structured awareness programme for the trainee teachers in their training school. It is noteworthy that if enlightenment about the condition is made more accessible to teachers during training, the majority of the teachers will not only obtain the correct and adequate knowledge, but also develop the right attitudes towards sufferers [5] . Although most of the respondents recognised the manifestations of epilepsy, there was generally poor knowledge about triggers of the disorder. A seizure trigger is a factor that increases the risk of seizure occurrence in a susceptible person and an apparently normal person [30] . Knowledge about triggers is important for teachers supporting students with epilepsy, since the removal of these triggers from susceptible students may stop or reduce the frequency of seizure episodes. This in turn would reduce the frequency of changing school, premature school withdrawal, and improve school attendance, improve academic performance, and increase the proportion of students with epilepsy that complete formal education [9] .
In the current study, the majority of respondents believed that an infective agent in the foam from the patients' mouths during convulsions caused epilepsy. This compares with rates seen in previous studies of teachers in Nigeria, in which the majority (about a third) of respondents believed that patients' saliva was infectious [20, 22] . Furthermore, this study found that 35.4% believed that epilepsy was caused by a spiritual attack. This is more than previously reported in teachers in Nigeria, with 22.4 [20] and 27.7% [22] believing that epilepsy was caused by a spiritual attack. These results suggest that trainee teachers may have similar misconceptions about epilepsy to practicing teachers.
We found that trainee teachers have poor knowledge about epilepsy. One hundred respondents (44.2%) were categorised as having poor knowledge of epilepsy at baseline. This level of poor knowledge is in agreement with other studies on epilepsy in Nigeria, which reported a rate of 40.8% [20, 22] , but is in contrast to studies from developed countries where the knowledge is better [4] . A plausible explanation lies in the ease of accessing verifiable information in developed countries compared to low and lowmiddle-income countries, where information is predominantly hearsay and folklore. Moreover, public awareness about the condition has increased in developed countries, unlike in low and low-middle-income countries [31] .
It is curious that poor knowledge was recorded even though the majority of respondents had either heard or read about epilepsy. It is known, however, that there are numerous myths surrounding this highly stigmatising disorder in low and low-middle-income countries rather than an absence of knowledge per se.
Attitudes towards students with epilepsy
The majority of respondents had negative attitudes towards epilepsy. One hundred and forty respondents (61.9%) were categorised as having negative attitudes towards students with epilepsy at baseline. This is considerably high and is in agreement with the attitudes of practicing teachers reported in a previous study conducted in Enugu, Nigeria (60.0%). Both studies were conducted using similar questionnaire with the same items on attitude to epilepsy [20] .
This negative attitude could be attributed to the overall poor knowledge about epilepsy in the teachers. Some studies have reported a significant relationship between the level of knowledge and attitudes towards the condition [5, 32] .
In this study, only 13.8% reported having had a student in their class with epilepsy. This was lower than the 23.2% reported in a previous study [20] . This could be attributed to the fact that students with epilepsy may be prevented from attending schools by their parents due to fear of social discrimination if the child should have a convulsion at school [9] . Other parents may bar their epileptic children from attending school in case they bring shame to the family name by having a seizure [12] . Sufferers who attend school may not disclose the condition to school teachers for fear of being expelled by the school authorities [17] . This unwillingness of parents or guardians to disclose if their wards have epilepsy is endorsed by a previous study that found that half of the teachers who admitted to having a student with epilepsy in their class only became aware of it when the child had their first seizure in school [20] .
The attitudes of teachers towards epilepsy in the USA were noted to be positive [4] . The authors asserted that their use of a direct attitude measure, rather than an indirect measure, would have made the teachers report positively to questions. However, even though the current study applied direct questioning to elicit the attitudes of the trainee teachers, their responses were negative towards students with the disorder. Here, the trainee teachers were aware that they were not yet teachers in employment and therefore could not be victimised for being openly negative towards a disorder that they did not like in the students. Moreover, the results of previous studies on teachers in Nigeria [20, 22] contradicted the assertion that teachers responded to questions in such a way to appear 'good' in eye of their employers, in that a similar negative attitude result was obtained. This consistent finding of negative attitudes between different studies in the same environment further strengthens the argument that the negative attitudes reported in this study reflect the actual disposition of the respondents.
It is noteworthy that despite the overall negative attitudes observed in this study, the majority of the respondents were willing to pay more attention to students with epilepsy to offer academic assistance. A significant number also felt that it is not easier to teach children with diabetes, asthma or sickle cell disease than those with epilepsy. This disposition could be explained by their compassion, which might serve as a platform for a global campaign against stigma and discrimination towards people with epilepsy. However, it is known that many children with epilepsy have significant co-morbidities that affect their concentration, learning and behaviour [33] . Also, common antiepileptic drugs used in Africa such as phenobarbitone has been associated with exacerbating these complications [34] . Hence, whilst it is laudable for a teacher to express that the child with epilepsy can be taught in the same manner as a child with diabetes or asthma, this may not always be the case. Any teacher with experience managing a child with for example absence epilepsy may well have had to cope with features of ADHD as well. As such whilst it is appropriate for the trainee teachers to support mainstream education for children with epilepsy wherever possible, it may be placing an unacceptable burden on a classroom setting (often with classes of 50-60 children) to support the needs of some children with epilepsy without additional supportive measure being put in place.
First aid management of epilepsy
About a third of respondents (31.9%) had good first aid management of epilepsy skills at baseline. This is considerably low in view of the life-saving effect of first aid intervention on a seizing student. However, admission of knowing what to do might not necessarily translate into taking the right action when an emergency occurs. Some would do nothing but wait for the convulsion to stop, while others would either send the seizing child home immediately or send him to a hospital. Others would even conduct risky procedures such as applying body scarification, giving a herbal preparation, or putting the legs of the convulsing child into fire.
The findings in the current study were similar to those of the Enugu study [20] , despite the difference in the time line of the two studies. Moreover, while the current study was undertaken in an urban area of Lagos, the Enugu study was conducted in a rural area. The similarities between the management findings in these two studies in Nigeria show the predominance of entrenched cultural values in the management of people with epilepsy regardless of location (rural or urban).
Effect of education
This study found that there was a significant increase in the number of respondents with good knowledge (29.6%), positive attitudes (16.4%), and good first aid management skills (25.0%) of students with epilepsy twelve weeks post intervention. A study in Sao Paulo, Brazil showed similar findings of significant increases in knowledge and positive attitudes to epilepsy in students in the health area [30] . However, these findings were obtained soon after audio-visual education and discussion. Whether the finding is sustained after a wash out period of twelve weeks is speculative. Conversely, our study shows that benefits of health intervention may be sustained over time.
An interventional study on first and second year psychology undergraduates in Australia reported significant increases in knowledge about epilepsy and attitudes towards epilepsy after an audio-visual aid and discussion. The mean knowledge increased from 27.9 AE 2.6 to 28.4 AE 2.5 with medium effect size (r = 0.29). The stigma also reduced; with effect sizes ranging from medium to large [35] . These results are similar to our current findings. However, the post-intervention survey in the Australian study was taken just after the intervention.
There was a report of large increase in knowledge and attitudes towards epilepsy of school children four weeks after an educational programme in a study from Ankara, Turkey. There was a statistically significant increase in mean knowledge from 7.9 AE 6.3 to 15.4 AE 9.5 (p = 0.001). There was also a statistically significant increase in positive attitudes from 0.68 AE 1.7 to 1.9 AE 1.8 (p = 0.001) [36] . Although the findings in the current study are similar, it should be noted that the study in Turkey was conducted in IndoEuropean primary school teachers rather than trainee teachers. Its strength was the large sample size since it was a national survey.
Factors associated with knowledge, attitudes, and first aid management
In this study, age was significantly but negatively correlated with knowledge about epilepsy (supplementary Table 3 ). This means that older students were more likely to have less knowledge about epilepsy than younger students. This is in agreement with a previous study on epilepsy among the students and staff of the University of London, which reported that older people were more likely to believe myths about epilepsy than younger ones [37] . This might be explained by the fact that younger students are more likely to be exposed to newer sources of information such as the internet, which gives much more accurate information than traditional ways of sharing information such as hearsay. If older teachers were exposed to accurate knowledge about epilepsy in their younger years, they may be more likely to retain such knowledge and develop a positive attitude towards students with the disorders during their practice. This underscores the need to incorporate an educational programme of common childhood illnesses such as epilepsy into the curriculum of trainee teachers [20] . The positive effect of obtaining the right knowledge will not only improve the relationship of teachers with affected students but also the relationship of affected students towards their peers [5] .
In this study, there was a significant negative attitude in students with some teaching experience compared to those with no teaching experience. It might be expected that the experience of teachers who have had contact with students with epilepsy in the course of their practice would be more positive. Here, we found the reverse, which could be due to the emotion-evoking experience of having encountered students with epilepsy in their class driving their negative attitudes. This is against a backdrop of the majority of respondents admitting that the presence of a student with epilepsy in the class created problems. It could also be that those who had experience were older, and the older ones were more likely to believe in myths about epilepsy [37] .
The department of study was significantly associated with knowledge scores. Students in the Teacher Training Diploma (TTD) and Teacher Training Certificates (TTC) scored significantly higher than other departments. This is not surprising, since the TTD are nurses undergoing training to become nurse educators.
Study limitations
A noteworthy limitation of this study is that the expressed views may not reflect those of trainee teachers in other technical institutions in Nigeria. However, FCE, Akoka -Lagos, the site of study, is one of the oldest and most respected teacher-training institutions in Nigeria, and the proportionate sample was representative of its student population. A self-administered questionnaire may be biased without adequate supervision and the questionnaire may have been simplistic. Whilst closed questions permit quantitative evaluation, some access to free comment would have permitted some qualitative insight into the responses. Considerable efforts were employed to standardise the epilepsy education intervention by striking a balance between the use of technical terms and delivery of quality information to these non-medical students.
Conclusions
This study indicates that poor knowledge, negative attitudes, and poor first aid management skills of students with epilepsy are common in trainee teachers at the Federal College of Education (Technical), Akoka, Lagos. There were significant improvement in knowledge, attitudes, and management skills of epilepsy in trainee teachers after undergoing an hour and half epilepsy education, and these increases were sustained at least three months after the intervention.
Therefore, as part of the efforts to reduce the stigma and social discrimination against children with epilepsy, teacher training curricula should be modified to incorporate epilepsy education. Refresher courses and seminars should regularly be conducted for practicing teachers to increase and sustain their knowledge, attitudes, and first aid management of epilepsy in their students.
